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(54) HIGH DENSITY INFORMATION RECORDING 
MANUFACTURING THE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
information recording medium achieving high 
reproducing output and high resolution in high 
density information recording, especially in 
magnetic recording. 

SOLUTION: An information recording medium 
having a layer 30 consisting of a soft magnetic 
material, a layer 20 consisting of a non-magnetic 
material and a L10 regular alloy information 
recording layer 10 selected from a group A 
which are formed successively, is manufactured 
by a specified method. The group A consists of 
a FePt regular alloy, a CoPt regular alloy or a 
FePd regular alloy and an alloy consisting 
thereof. 
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[0002] 

[BACKGROUND ART] Recently, there has been an 

increase in research and development of a magnetic 
recording medium as a means for recording a large amount 
of information, in particular, a highly densified 
recording surface of a magnetic recording medium used 
for a hard disk device for a computer. In this recording 
medium, while a recording method referred to as a 
"longitudinal recording method", in which a signal is 
recorded with a magnetization vector facing the 
in-plane direction of a recording film, is used. At 
present, a "perpendicular recording method" (S. 
Iwasaki and Y . Nakamura ; IEEE Trans . Magn . , vol . MAG- 13 , 
pp. 1272-1277, 1977), in which a signal is recorded with 
a magnetization vector facing the perpendicular 
direction of a recording film, has been brought to the 
attention as a means for achieving further highly 
densified recording . 

[0015] At this time, as shown in FIG. 1 (c) for 

instance, a Miller index (001) of a crystal lattice 
plane of an Ll 0 ordered alloy information recording 
layer can be controlled so that the crystal lattice 
plane of the recording layer becomes parallel to another 
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adjacent layer and a substrate by forming an underlayer 
40, which is composed mostly of any of the following 
elements, Cr, Pt , Pd, Au, Fe, Ni , MgO , or NiO, or a 
compound and whose Miller index (100) of the crystal 
lattice plane is controlled so that the crystal lattice 
plane of the under layer becomes parallel to another 
adjacent layer and the substrate, and in addition, by 
sequentially forming the layer structures according to 
the present invention, i.e., a layer 30, which is 
composed of a soft magnetic material, a layer 20, which 
is composed of a non-magnetic material, and the Ll 0 
ordered alloy information recording layer 10" . 
[0017] It is preferable that the layer 20, which 

is composed of a non-magnetic material, is alloyed with 
neither the layer 30, which is composed of a soft 
magnetic material, nor the Ll 0 ordered alloy thin film 
layer 10 (10', 10"). In particular, the layer 20 has 
a marked effect on increasing the resolution when MgO 
is used. In addition, when MgO is used, the Ll 0 ordered 
alloy thin film layer 10 (10', 10") can be increased 
in crystallinity and crystallographic orientation, 
thus reducing the film thickness of. the information 
recording layer 10 (10' , 10") . As a result, the magnetic 
field distribution of a magnetic head used for recording 
information can be narrowed and its intensity can be 
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increased, thereby expecting an effect on increasing 
a recording feature. 
[0030] 

[First Embodiment] The information recording medium 
of the first embodiment according to the present 
invention includes the layer structure shown in FIG. 
2 (a) and is produced in the following sequence. On a 
hard disk substrate, an MgO layer of 10 nm in film 
thickness is deposited by an "RF magnetron sputtering 
method". Next, a Cr layer of 70 nm in film thickness 
is deposited by a "DC magnetron sputtering method" . Next , 
a FeSi layer of 500 nm in film thickness is deposited 
by the "DC magnetron sputtering method" as a soft 
magnetic layer in the present invention. Next, an MgO 
layer of 1 nm in film thickness is deposited by an "RE 
magnetron sputtering method" as a non-magnetic layer 
in the present invention. In addition, as an information 
recording layer in the present invention, an FePt layer 
of 13 nm in film thickness is deposited by an "RF 
sputtering method" using an FePt alloy (atomic 
composition ratio of Fe/Pt = 1) sputtering target having 
been produced by a dissolution method. At this time, 
the sputtering deposit conditions for the FePt layer 
are a substrate temperature of 300°C, a sputtering gas 
pressure of 50 Pa, and a distance between the target 
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substrates of 95 mm. It is to be noted that the 
sputtering deposit conditions for all the other layers 
are a substrate temperature of 50°C, a sputtering gas 
pressure of 0.2 Pa, and a distance between the target 
substrates of 50 mm. 

DRAWINGS 
[FIG. 1] 
a 

10 INFORMATION RECORDING LAYER COMPOSED OF Ll 0 
ORDERED ALLOY 

2 0 LAYER COMPOSED OF NON-MAGNETIC MATERIAL 

3 0 LAYER COMPOSED OF SOFT MAGNETIC MATERIAL 
b 

10 INFORMATION RECORDING LAYER COMPOSED OF Ll 0 
ORDERED ALLOY ON WHICH CRYSTAL LATTICE PLANE (001) IS 
ORIENTED 

20 LAYER COMPOSED OF NON-MAGNETIC MATERIAL 
3 0 LAYER COMPOSED OF SOFT MAGNETIC MATERIAL 
c 

10 INFORMATION RECORDING LAYER COMPOSED OF Ll 0 
ORDERED ALLOY ON WHICH CRYSTAL LATTICE PLANE (001) IS 
ORIENTED 

2 0 LAYER COMPOSED OF NON-MAGNETIC MATERIAL 

3 0 LAYER COMPOSED OF SOFT MAGNETIC MATERIAL 
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40 UNDERLAYER ON WHICH CRYSTAL LATTICE PLANE (100) IS 
ORIENTED 
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